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(54) MULTILAYER CIRCUIT BOARD AND ITS MANUFACTURE 

(57)Abstract: 

PURPOSE: To form a high-density wiring pattern with highly 
reliable through holes by forming a first wiring pattern on the 
smoothed surface of a conductive layer containing the through 
holes. 

CONSTITUTION: The circuit board uses a copper-clad glass epoxy 
laminated board as an insulating substrate 2 having conductive 
layers 1 on both surfaces and, after forming through holes 3 with a 
drill, plated-copper layers 4 are formed on the internal surfaces of 
the holes 3 and entire surface of the substrate 2 by electroplating 
after performing electroless plating. The layers 4 are formed by the 
electroless plating and electroplating after the holes 3 with the 
layers 4 are filled with a thermosetting solder resist as a curable 
insulating resin 5 and the resin 5 is hardened and the surface of 
the conductive layers 4 containing the curable insulating resin is 
polished by successively using a No.320 and No.600 buffs. In this 
multilayer circuit board, therefore, a second wiring pattern 8 can be 
formed on a first wiring pattern 6 with an insulating layer 7 in 
between at a high wiring density and with high reliability. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A conductive layer is formed in a wall of this breakthrough of an insulating substrate that has a 
breakthrough, and inside of a breakthrough is filled up with insulating hardening resin in which the surface 
has a smooth side, It consists of a through hole part by which the 1st circuit pattern electrically connected 
with a conductive layer formed in an inner wall of through hole was formed in this smooth side, and a plate- 
like part by which the 2nd circuit pattern was formed via an insulating layer on an insulating substrate, A 
multilayered circuit board to which it as electrically as the 1st circuit pattern of a through hole part comes 
to connect the 2nd circuit pattern of this plate-like part. 

[Claim 2]To this through hole of an insulating substrate which it has to both sides, a conductive layer 
electrically connected to a wall of a breakthrough by through hole which provided a conductive layer and 
was formed. After filling up with and hardening hardenability insulating resin, grind smoothly a field 
constituted by a conductive layer on this surface of an insulating substrate, and cured body of 
hardenability insulating resin, and form the 1st circuit pattern in the surface subsequently this smoothed, 
and it ranks second to it, A manufacturing method of a multilayered circuit board forming the 2nd circuit 
pattern electrically connected with a predetermined portion of the 1st circuit pattern of the above on this 
insulating layer after forming an insulating layer on an insulating substrate except for a predetermined 
portion of this 1st circuit pattern. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to a new multilayered circuit board which uses the circuit 
board to which the circuit pattern formed in both sides of an insulating substrate was electrically 
connected by the through hole, and a manufacturing method for the same. A multilayered circuit board with 
the reliability of this through hole able to form a high-density circuit pattern highly in detail and a 
manufacturing method for the same are provided. 
[0002] 

[Description of the Prior Art]Conventionally, manufacture of the multilayered circuit board is performed by 
the method called the mass lamination method or pin lamination method which generally laminates the 
insulating substrate which has a conductive layer, and copper foil via prepreg to both sides. 
[0003]However, since the accumulating press process was used for the described method, heating and a 
pressurizing press machine were needed, and equipment also had a defect which becomes large-scale. 
Since it was a batch process, the tendency as for which productivity worsens and substrate cost becomes 
surely high for the reason continuous running is impossible etc. was suited. 

[0004]Then, recent years come and the method of not performing the above accumulating press processes 
is proposed. For example, it is the method of forming an insulating layer in the double-sided circuit board 
surface which took the flow, forming the 2nd circuit pattern on this insulating layer by the hardenability 
conductive resin represented at silver paste, or a plating layer, and manufacturing a multilayered circuit 
board by a plating through hole. 
[0005] 

[Problem(s) to be Solved by the Invention]However, although there is a merit referred to as not needing an 
accumulating press process in the manufacturing method of the multilayered circuit board which forms an 
insulating layer in the double-sided circuit board surface which took the flow, and forms the 2nd circuit 
pattern on this insulating layer by the above and a plating through hole, As shown in drawing 2 . a through 
hole must be avoided and formation of an insulating layer and formation of the 2nd circuit pattern must be 
performed, When the wiring density of the 2nd circuit pattern became very small and considered 
improvement in the wiring density which is the purpose of the original multilayering, such a method could 
not necessarily be said to be a rational thing, but there was room of improvement. 
[0006] 

[Means for Solving the Problem]This invention persons a conductive layer electrically connected to a wall 
of a breakthrough by through hole which provided a conductive layer and was formed as a result of 
repeating research wholeheartedly that the above-mentioned problem should be solved to this through hole 
of an insulating substrate which it has to both sides. By grinding smoothly a conductive layer formed in this 
insulating-substrate surface, and a field constituted by cured body of hardenability insulating resin, and 
forming the 1st circuit pattern in the surface subsequently this smoothed, after filling up with and 
hardening hardenability insulating resin, this — it finds out that the 2nd circuit pattern can be formed with 
reliability are high wiring density and sufficient via an insulating layer on the 1st circuit pattern, and came 
to complete this invention. 

[0007]Namely, a conductive layer is formed in a wall of this breakthrough of an insulating substrate in 
which this invention has a breakthrough, and inside of a breakthrough is filled up with insulating hardening 
resin in which the surface has a smooth side, It consists of a through hole part by which the 1st circuit 
pattern electrically connected with a conductive layer formed in an inner wall of through hole was formed in 
this smooth side, and a plate-like part by which the 2nd circuit pattern was formed via an Insulating layer 



http://www4.ipdl,inpitgojp/cgi-bin/tran_web_cgi^ejye?atw^u=http%3A%2F%2Fwww4.ipdl.inpit.go... 2008/01/29 



JP,06-302963,A [DETAILED DESCRIPTION] 



2/5 K-v 



on an insulating substrate, The 2nd circuit pattern of this plate-like part provides a multilayered circuit 
board which it as electrically as the 1st circuit pattern of a through hole part comes to connect. To this 
through hole of an insulating substrate for which this invention has the conductive layer electrically 
connected to a wall of a breakthrough by through hole which provided a conductive layer and was formed 
to both sides. After filling up with and hardening hardening insulating resin, grind smoothly a conductive 
layer formed in this insulating substrate surface, and a field constituted by cured body of hardenability 
insulating resin, and form the 1st circuit pattern in the surface subsequently this smoothed, and it ranks 
second to it. After forming an insulating layer on an insulating substrate except for a predetermined portion 
of this 1st circuit pattern, a manufacturing method of a multilayered circuit board forming the 2nd circuit 
pattern electrically connected with a predetermined portion of the 1st circuit pattern of the above on this 
insulating layer is also provided. 

[0008]A sectional view of a typical multilayered circuit board of this invention is as being shown in drawing 
1_(i). A conductive layer is formed in a wall of this breakthrough of the insulating substrate 2 in which a 
through hole part of a typical multilayered circuit board of this invention has the breakthrough 3, In a 
breakthrough, it fills up with insulating hardening resin in which the surface has a smooth side, and the 1st 
circuit pattern 6 electrically connected with a conductive layer formed in this smooth side at an inner wall 
of through hole is formed. As for a plate-like part of this multilayered circuit board, the 2nd circuit pattern 
8 is formed via the insulating layer 7 on the insulating substrate 2. And this through hole part and a plate- 
like part are as electrically [ the 2nd circuit pattern of this plate-like part ] as the 1st circuit pattern of a 
through hole part connected. This multilayered circuit board is carrying out shape which generally has two 
or more through hole parts. The 1st circuit pattern that the 2nd circuit pattern does not electrically need 
to be connected with the 1st circuit pattern in all these through hole parts, and was provided in an upper 
bed and a lower end of this through hole part does not necessarily need to be altogether connected with 
the 2nd circuit pattern. It is not necessarily indispensable to form the 1st circuit pattern in both sides, and 
what is necessary is just to choose formation of the 1st circuit pattern if needed, although it is common to 
form the 1st circuit pattern in both sides of an upper bed of this through hole part and a lower end 
similarly. 

[0009]An insulating substrate in particular used in this invention is not restricted, but is used without 
restriction of what has publicly known construction material and structure. If a typical thing is illustrated, a 
paper base-phenol resin laminated circuit board, a paper base-epoxy resin laminated circuit board, A paper 
base-polyester resin laminated circuit board, a glass base material-epoxy resin laminated circuit board, A 
paper base-Teflon-resin laminated circuit board, a glass base material-polyimide resin laminated circuit 
board, A glass base material-BT (bismaleimide triazine) resin resin laminated circuit board, A metal system 
insulating substrate which covered and carried out the insulation process of the metal, such as flexible 
substrates, such as synthetic resin bases, such as a composite resin substrate, polyimide resin, polyester 
resin, aluminum, iron, stainless steel, with an epoxy resin etc., or a ceramics board is mentioned. 
[0010]The above-mentioned insulating substrate has a conductive layer for pattern formation to both 
sides. Construction material in particular of this conductive layer for pattern formation is not restricted. If 
typical construction material is illustrated, copper, nickel, aluminum, etc. will be mentioned. Although not 
restricted in particular about thickness of the above-mentioned conductive layer for pattern formation, 
either, generally 5-70 micrometers is suitable. 

[001 1]In order that a multilayered circuit board of this invention may electrically connect the above- 
mentioned conductive layer for pattern formation, a conductive layer for through holes is formed in a wall 
of an insulating substrate, and a through hole is provided. Construction material of this conductive layer for 
through holes and a formation method in particular for the same are not restricted. Generally, what has 
construction material [ be / the same as that of a conductive layer for pattern formation / it ] is used. If a 
thing typical as a formation method is illustrated, a method by plating is preferred, especially even if a 
conductive layer formed in this wall thickness-sees and it attaches, it is not restricted, but generally 5-30 
micrometers is suitable. 

[001 2]A path in particular of the above-mentioned through hole is not restricted, and can be set up 
arbitrarily. What is necessary is for more than an aperture that is a grade which can generally be filled up 
with hardenability insulating resin just to usually acjjust preferably 0,2 mm or more, so that it may be set to 
0.3-2 mm. 

[001 3]A multilayered circuit board of this invention makes the above-mentioned through hole fill up with 
and harden hardenability insulating resin, before forming a circuit pattern in a conductive layer for pattern 
formation. As this hardenability insulating resin, a filler or a thing mixed with an organic solvent is used for 
hardening resin of crossHinking, such as an epoxy resin, phenol resin, and an acrylic resin, if needed, and it 
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can be used, choosing from publicly known hardenability insulating resin which has the above-mentioned 
presentation generally. What gives a cured body in which these hardenability insulating resin is not 
substantially dissolved by etching reagent is used suitably. By being filled up with a cured body which is not 
substantially dissolved in this etching reagent in this through hole, in a circuit pattern formation process 
which is a post process, there is an effect which protects a conductive layer for through holes from an 
etching reagent, and the reliability of this conductive layer for through holes can be improved. Since inside 
of a through hole is filled with this insulating resin and liquefied etching resist can be used, formation of an 
etching resist layer by screen printing is possible, and it is dramatically advantageous to fertilization. 
[0014]This hardenability insulating resin fills the whole space of a through hole, and from both the surfaces 
of a conductive layer, restoration to a through hole of an insulating substrate of the above-mentioned 
hardenability insulating resin will not be restricted, especially if it is a method with which it is specifically 
preferably filled up 0.05 mm or more a little to such an extent that it projects 0.1-2 mm. A method of 
performing spreading of 1 time or multiple times by print processes if a typical method of being filled up 
with this hardenability insulating resin is illustrated, It is filled up by a method, a roll coater. or a curtain 
coating machine pressed fit by a squeegee of a rear surface couple from the rear surface both-sides side 
of an insulating substrate, and means, such as the method of scratching an excessive paint by a squeegee, 
are used suitably. 

[0015]What is necessary is for hardening of hardenability insulating resin with which a through hole was 
filled up to choose suitably a thing suitable for hardening of hardenability conductive material, and just to 
stiffen it from publicly known curing methods, such as a hot blast stove, an infrared furnace, a far-infrared 
furnace, an ultraviolet curing furnace, and electron beam curing oven. 

[0016]It is important to grind smoothly the surface constituted by cured body of a conductive layer and 
hardenability insulating resin after hardening hardenability insulating resin with a described method. Namely, 
by this grinding, in formation of a circuit pattern which is a post process, formation of a pattern by etching 
resist and etching can be performed with sufficient accuracy, and an insulating layer to this circuit pattern 
top can also be formed with sufficient reliability. Generally a method used for polish usual [, such as slurry 
polish, buffing, and scrub polish, ] as a method of grinding smoothly the surface constituted with a 
conductive layer and hardenability insulating resin is used. 

[0017]The 1st circuit pattern is formed on a field where a conductive layer containing the above- 
mentioned through hole portion was smoothed. A formation method of this circuit pattern has a common 
method of forming an etching pattern in the smoothed field by etching resist, and subsequently etching. 
[0018]When a metal skin is formed on a field where a conductive layer containing the above-mentioned 
through hole portion was smoothed, by formation of this metal skin. A flow of the above-mentioned circuit 
pattern and the 2nd circuit pattern through an insulating layer can be taken on a through hole, and it 
becomes possible to improve wiring density of a multilayered circuit board by leaps and bounds. A 
formation method of this metal skin can be performed with a chemical-plating method or an electroplating 
method. Although construction material of this metal skin is used without restricting a publicly known 
conductive metal in particular, it is preferred to choose the same construction material as conductive 
metals, such as copper used as construction material of hardenability conductive material which generally 
gives a cured body which has the above-mentioned conductivity. Although restriction in particular is not 
carried out, thickness of a metal skin is usually 50 micrometers or less in thickness, and is good to carry 
out at 5 micrometers - about 35 micrometers preferably. 

[001 9]Especially, the aforementioned etching resist is used without restriction, and a dry film, resist ink, 
etc. should just use it by fine degree of a pattern, choosing it suitably. The etching resist pattern should 
just adopt a positive pattern or a negative pattern suitably with an etching method. For example, what is 
necessary is just to adopt a negative pattern in an etching method represented with an etching method 
represented by tenting by the solder exfoliating method and the SES method in a positive pattern. 
[0020] An insulating layer is formed on the 1st [ of a multilayered circuit board of this invention ] circuit 
pattern. The above-mentioned insulating layer is formed except for predetermined portions of the 2nd 
circuit pattern that carries out a postscript, and the 1st circuit pattern electrically connected. A grade 
which can take an electrical link with the 1st circuit pattern, the 2nd circuit pattern, and a through hole 
may be sufficient as a size of a portion exposed from an insulating layer, and if it illustrates concretely, not 
less than 50 micrometers of nominal diameters [ not less than 100 micrometers of ] should just expose it 
preferably. Shape in particular of a portion to expose is not limited, but should just adopt suitably circular, a 
rectangle, and shape of having been suitable for a design of a square equidistant placement line pattern. 
[0021]A formation method in particular of an insulating layer is not limited, but a publicly known method is 
adopted without restriction. A method which generally uses hardenability insulating resin of various 
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gestalten, such as a dry film, liquid resist, a dry film, and liquid resist concomitant use, is adopted. It is the 
above-mentioned method, and if especially a dry film is used, thickness accuracy of an insulating resin 
layer is also good, and since it can form in a table and rear-face coincidence, an insulating layer can be 
formed more efficiently. What is necessary is just to adopt print processes, a photographic method, etc. 
suitably by fine degree as the Imaging method of this insulating layer. 

[0022]The 2nd circuit pattern is formed on the above-mentioned insulating layer. In a predetermined 
portion of the 1st circuit pattern exposed from an insulating layer, a flow with this 2nd circuit pattern and 
1st circuit pattern can be performed. A flow with the 2nd circuit pattern on a side front, the 1st circuit 
pattern on the back side, and the 2nd circuit pattern, What is necessary is just to have carried out via a 
portion exposed from an insulating layer on a through hole, and like before, this through hole did not need 
to be avoided, a beer hall for connection did not need to be established in the neighborhood, and it became 
possible to make wiring density of the 2nd circuit pattern high. 

C0023]It is used especially as the 2nd above-mentioned circuit pattern, without being restricted to 
patterns, such as a signal wire, a power source wire, a ground wire, and an electromagnetic wave shield 
layer. Although a method in particular of forming a circuit pattern to an insulating-layer top is not 
restricted, it is a method, electroless deposition, electroplating, etc. which are formed by print processes 
etc. using hardenability conductive material represented by copper paste, silver paste, etc., A method of 
forming a metal skin on all the substrates containing an insulating layer, and etching this metal skin and 
forming a pattern, etc. are common. 

[0024]The multilayered circuit board of this invention can still laminate an insulating layer and a circuit 
pattern one by one similarly on said 2nd circuit pattern. 

[0025]In this invention, it is also possible to laminate an obtained multilayered circuit board via prepreg, and 

also to carry out the Kota stratification. 

[0026] 

[Effect of the Invention]According to the manufacturing method of the multilayered circuit board of this 
invention, smoothly, since the conductive layer containing the through hole portion formed in the insulating 
substrate is ground, The 1st circuit pattern can be formed on this conductive layer, and formation of an 
insulating layer and the 2nd circuit pattern can be further performed with certainly and sufficient accuracy 
on this circuit pattern, and can obtain a reliable laminated circuit board, and. Since connection between the 
2nd circuit pattern and a through hole can be directly made on this through hole, it has the feature that a 
multilayer interconnection board is obtained with high wiring density. 
[0027] 

[Example]Hereafter, in order to explain this invention concretely, an example is shown, but this invention is 
not limited to these examples. 

[0028]The circuit board was manufactured according to the process shown in example 1 drawing 1 . That is, 
as the insulating substrate 2 which has the conductive layer 1, the 1.6-mm-thick glass epoxy copper-clad 
laminate sheet was used for (a) both sides, and the breakthrough 3 with a (b) diameter [ phi ] of 0.4 mm 
was formed in them by drilling, (c) After performing electroless plating to this breakthrough and an entire 
substrate, electroplating was given to them and the 25-micrometer-thiok copper plating layer 4 was formed 
in them, (d) To the breakthrough in which the plating layer was formed, the commercial thermosetting 
solder resist was filled up with and hardened with screen printing as the hardenability insulating resin 5. (e) 
The buff of No. 320 and No. 600 was used one by one, and polish counter etching of the conductive layer 
surface containing this hardenability insulating resin was carried out. (f) Next, this electroless plating and 
electroplating were given and the 1 5-micro-thick plating layer 4 was formed, (g) Etching resist ink was 
used, the etching resist layer was formed, it etched into the above-mentioned plating layer surface with 
the ferric chloride etching solution, the etching resist layer was exfoliated on it, and the 1st circuit pattern 
6 was formed in it. (h) this — on the 1st circuit pattern, photosensitive insulation resist was applied and 
developed [ exposed and ] as the insulating layer 7, and the insulating layer was formed Next, electroless 
deposition and electroplating were performed to the (i) substrate face, and the 10-micrometer-thick metal 
skin was formed in it. Subsequently, the 2nd circuit pattern 8 was formed according to the process of the 
above (g). 

[0029] JIS and the hot oil examination (20 **x 20 seconds <- ->260 ** cycle of 5 seconds) of C-5012 were 
carried out about between the 2nd circuit pattern linked to the through hole which locates and is common 
in the rear surface of the obtained multilayered circuit board. Even in 500 times of the numbers of cycles, 
the flow between the 2nd circuit pattern located in the rear surface of the above-mentioned multilayered 
circuit board is taken, and the rise of resistance was not seen. 
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* NOTICES * 
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3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1]D ra wing 1 is process drawing showing the typical mode of the method of this invention. 
[Drawing 2]Drawing 2 is a sectional view of the multilayered circuit board obtained by conventional 
technology. 

[Description of Notations] 

1 Conductive layer 

2 Insulating substrate 

3 Breakthrough 

4 Plating layer 

5 Hardenability insulating resin 

6 The 1st circuit pattern 

7 Insulating layer 

8 The 2nd circuit pattern 



[Translation done.] 
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DRAWINGS 



[Drawing 1] 




(b) 



[Drawing 2] 



2-' 
B 
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^(ia¥6-3 0 296 3 

mmmtLxit. x.f:^5/^sg. 7x/-;v^s^. r^/ 
vmmmomim.omt'mmK. ^mcj^[:>x. y 

n, -mat. ±iismmmt^ikmomtm&^mu 

m^mift. oLy^y^m^zxKi'^nmK^m^ti^^^m 

[0 0 1 41 ±IB^tttll6liW&Ol6i^M«OX;V-:^^ 

^t. 0. 0 5inmU±, 5?«b<li, 0. 1 -2 mm^ 

[0 0 15] $f=, x;^-sJ-^-;w^:?t^ft^nfcWt14l6 

[0 0 16] ±.mm^ii^rmmmmm^mt 
m^'mM&tmitmmiMm^omimK^^xmfiz^ 

x.y^y^^n^^<^io^tt'^'^%. R-dW^W^^ 

So mmmmt^immic^'oxi^^^n^^n 

[0 0 17] ±iBx;v-^-;i'SP5^^^t?»SS^^rt 
[0 0 181 ±,t^7.}V'~t^-jm^^'^tsmm.m<r>^^ 
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(4) 



Vis. ^mm^m^omfmm^mm^\c\^h'r^^t. 

coo 2 1] *fc. mm^^ti 
coo 2 21 ±fEsmm±^^t. t^2<omm^^^ 



LOO 2 3] ±.^(0^2(omSi/^^-yh\.xit. -fi# 
m. nmm. ir^K;>m. la^t/-;^ kjs^co/^^ 

CO 0 2 41 ^fu, 3^^^^co^/g[9l6SS1S^i^Sam2© 
CO 0 2 51 2)i:^^ufeV^T»^ ^^tlife^^iB© 
CO 0 2 63 

tnic. ^2©Rj^<a?-vtx/i'-/t^-/Vt^>1SE^ 

CO 0 2 7] 

C00283 ^«yi 

( a ) MffitcSSJS I *^-r«fi«S1S2 £1 UT. 

X. (b) ^t^50. 4min0C7)M)i?L3^}^V^ViJPXtc 
^t)Wrc. Cc) ^Sii?LRtfS^^®t-. M^^^ 

V^::i^^O-ymmcx%m^MitLrc, (e)mfig 

mmmmm^timnmm^^ z o^-m^ o o# 

Mfm^g^x3i^m,^tm\^x. 1 5 ^<om,^ 
^m^i^r^. (g) ±iei«^a^E5ti:. x^^f-v^'u 

*B{[:l|2 85^X^y'5^y^J§?g"CX'y^y^^:Srm\ ^ 
^riit/'co (h) ^^i<DBail^^^'-v±i-. imm 
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[0 0 2 9] mnrc'pm^m-mm^Micimi. a 

(SiU:-::^V^Tv .1 I S, C-5 0 1 2«0^-.>y l-:4--Y;Uim 



[[^2] L??!2ti. f/^^if-SiK 



i$r»a¥-B-3 0 2 0 6 3 
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